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Erythema ab igne has been reported most
frequently in the English literature. It is seen
after prolonged exposure to moderate heat
(perhaps as short as 2—3 weeks (1, 2)). An
erythematous, reticulated, maeular, occasionally
Vesicular (3) eruption develops at the site of
exposure. The erythema fades to a red-brown
or brown appearance. This may fade further
after many months or remain permanently,
especially if exposure is recurrent. Its preva-
lence in England has been attributed to the
lack of central heating and the common use of
individual room heaters such as open hearths
or stoves (4, 5). In 1835, Rayer referred to the
disease as ephelis ignealis (6) and this term
was perpetuated by Wilson in 1852 (7). Near
the turn of the twentieth century, the term
erythema ab igne became popular (8) even
though the French have preferred the eponym
erytheme a calore (9). Others have used the
term ephelis ab igne (10). In 1912, Hartzell
discussed the clinical findings and the histology
of four patients with erythema ab igne before
the 36th annual meeting of the American
Dermatological Association (11). His findings
and those most recently published by Bazex
et al (9) agree in that there is atrophy of
the epidermis, effacement of the rete ridges,
dilated vessels in the stratum papillare, and
mild perivascular infiltrate consisting of poly-
morphonuclear leukocytes, lymphocytes, and
histiocytes. There is also some pigment seen
both free and in macrophages in the upper
dermis. Most of this material contains iron
(i.e., hemosiderin) since it stains with the Perl's
ferrocyanide stain (8, 9, 11). There have been
no previous attempts to delineate dermal con-
nective tissue changes in the affected skin. It
is the purpose of this paper to report some of
* From the Division of Dermatology, Depart-
ment of Medicine, and the Center for the Study of
Aging, Duke University Medical Center, Durham,
North Carolina.
These studies supported in part by NIH Grants
AM 05812, AM 07583, and 5 Ti AM 5335.
Presented at the Twenty-sixth Annual Meet-
ing of The Society for Investigative Dermatology,
Inc., New York, N.Y., June 22, 1965.
these changes and postulate a possible mecha-
nism for the pathophysiology of this disorder.
METHODS
Five skin biopsy specimens were taken from
three Caucasian patients with erythema ab igne:
some from the pretibial area and others from the
upper medial thigh. Skin for comparison was taken
from various acutely and chronically ill patients
(12). Specimens were fixed for 24 hours in 10%
buffered aqueous formalin, embedded in paraffin,
sectioned at 6 mt, and stained. The following
stains were employed: a) routine: hematoxylin
and eosin (13), b) collagen: Masson's trichrome
(13), Mallory's phosphotungstic acid hematoxy-
lin (14), van Gieson (12), and luxol fast blue (15),
c) elastic fibers: Verhoeff's (12), aldehyde fuchsin
(13), and orcein (14), d) argyrophihc fibers: Wil-
der's (13), e) acid glycosaminoglycans: Mowry's
colloidal iron (16) and alcian blue (13), 1)
neutral glycosaminoglycans: periodic acid-Schiff
before and after diastase digestion (14), g) iron:
Perl's ferrocyanide reaction before and after di-
gestion with 20% HCI for one hour at 25° C (17),
and h) melanin: Fontana's silver before and after
paracetic acid bleaching (18).
One biopsy specimen was immediately frozen
in liquid nitrogen, sectioned on a cryostat, and
enzymatically digested for one hour at 37° C with
either 0.1% clostridial collagenase1 in 0.05 M
borate buffer at pH 7, 0.1% pancreatic elastase°
in veronal-acetate buffer at pH 8.6, or 0.1% crys-
talline trypsin° in 0.07 M phosphate buffer at pH
8. Control sections were treated for the same pe-
riod of time at the same temperature in the same
type of buffer solutions without enzymes.
For the fluorescent studies, a Leitz Ortholux
microscope equipped with a high pressure mercury
vapor lamp was used with an excitation filter (BG-
12 filter from E. Leitz, Inc.) tbat allows light
from 3,200 A to 4,900 A to pass and a barrier filter
inserted into the eyepiece of the microscope which
emits only wavelengths above 5,100 A. Birefrin-
gence was evaluated on the same microscope using
a polarizing attachment.
RESULTS
Sections stained with hematoxylin and eosin
showed mild hyperkeratosis without parakera-
tosis. A few sections showed a rather prominent
granular layer. In general, there was atrophy of
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Fic. 1. Erythema ab igne: large bizarre nuclei and vacuolated cells are seen in the
epidermis. The basal cell layer here is particularly disorganized. H & E >< 1300.
Fic. 2. Erythema ah igne: the elastic fibers are dense in the mid and lower dermis.
Verhoeff van Gieson >< 360.
the stratum malpighii with effacement of the
rete ridges. Frequently, vacuolization of the
prickle cells was prominent. There were also
occasional cells in the stratum malpighii with
large somewhat bizarre nuclei (see Fig. 1). In
the stratum papillare, there was prominence
of dilated thin-walled vessels with perivascular
infiltration consisting of histiocytes, a few
scattered polymorphonuclear leukocytes, and
lymphocytes.
The pigmented granules interspersed in the
dermis stained mainly with the Perl's ferro-
cyanide stain, and this was almost totally re-
moved after digestion with 20% HC1. There
was, however, some granular material which
was stained with Fontana's silver and bleached
through the prior use of paracetic acid. This
latter material and the pigment found in the
basal layer reacted the same way histochemi-
eally. Thus, it seems that the pigment fre-
quently seen in the dermis is of at least two
types: 1) hemosiderin or some other material
containing stainable iron and 2) melanin.
The stratum reticulare showed a peculiar
morphology for dermal connective tissue since
many fibers were narrow, curled, and branched.
With elastic tissue stains, these fibers appeared
as a very prominent dense band in the mid to
deep dermis (see Fig. 2). The fibers did not
take collagen stains, were not argyrophilic, and
were not birefringent. They fluoresced a light
green as did authentic elastic tissue. On occa-
sion, this band approached the dermal-epi-
dermal junction, but it always left a clear
"Grenz" zone of normal staining collagen and
argyrophilic fibers. Digestion studies demon-
strated that the elastic staining fibers have
characteristics similar to those described for
true elastic tissue: elastase completely digested
these fibers, but neither collagenase nor crystal-
line trypsin affected them.
Through the use of alcian blue and Mowry
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Fm. 3. Radiant energy (e.g., infrared) enters the dermis and labilizes lysosomes. The
enzymes are then free to diffuse into the tissue (dots) and digest susceptible tissue (e.g.,
collagen [grey lines]). The elastic fibers (black lines) condensed with chronic exposure to
produce the elastosis.
colloidal iron stains, it was demonstrated that
acid glyeosaminoglycans were prominent only
in the upper third of the dermis around the
above mentioned dilated vessels. They were not
intimately associated with the elastic tissue as
has been described in actinic elastosis (19, 20,
21). No abnormalities were seen with the
periodic acid-Sehiff or Wilder's stains.
DISCUSSION
Changes described in earlier studies of
erythema ab igne have been non-specific (9,
11); hence, the controversial reports could not
be settled because of differences of opinion
about the clinical state (3, 4, 22, 23, 24).
Modern histological technics afford the oppor-
tunity to observe a more specific histological
pattern.
There is good evidence that the fibers in this
condition are elastic tissue. They have typical,
narrow, branched, curled morphology under the
light microscope. They arc fluorescent but not
birefringent, take classic elastic stains but not
collagen stains, and are digested by elastasc but
not collagenase or crystalline trypsin. Their
lack of susceptibility to collagenasc and crystal-
line trypsin also indicates that they are not
staining artifacts of denatured or degraded
collagen (25, 26).
This condition, therefore, is a bona fide
example of a secondary elastosis (25). Its exact
pathophysiology, however, is not known. It
has been postulated that the dermis and epi-
dermis grow away from the basement mem-
brane (27). Thus, the young, immature col-
lagen which is argyrophilic is found in the
stratum papillare. As it matures and loses its
argyrophilia, the collagen is pushed deeper into
the dermis developing its characteristic, broad,
wavy pattern as seen with the light micro-
scope (28). Perhaps upon exposure to moderate
beat, lysosomes of connective tissue (i.e., fibro-
blasts (29)) are ruptured (26, 30, 31, 32). Their
hydrolytic enzymes are then free to diffuse out
of the parent cells and act upon the surround-
ing tissue as similarly postulated by Weissmann
for lupus crythematosus (33). It has been
demonstrated that collagenolytic enzymes do
exist in hver, cartilage and bone. Furthermore,
it has been postulated that they are located
in lysosomes (34, 35). Elastase has been
demonstrated in mammalian pancreas (36) but
is not known to occur in lysosomes. In the
dermis, one might expect the collagen to be
slowly digested away by collagenase released
from lysosomcs by repeated exposure to heat
leaving the elastic tissue to accumulate as a
dense band (see Fig. 3). The proximity of the
elastic tissue to the epidermis would depend
upon the rate of growth of the dermis down-
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ward and the duration of non-exposure to heat
or other agents which might labilize lysosomes.
The similarity between the histology of
erythema ab igne and actinic elastosis suggests
that these conditions might have a similar
pathophysiology, and raises the question of the
importance of various lysosomal labilizers and
lysosomal enzymes in the production of the
secondary elastoses.
SUMMARY
Three cases of erythema ab igne have been
studied with a variety of histologic methods.
There is an increase of fibers in the dermis
with the morphology in the light microscope,
histochemical properties, enzyme suscepti-
bility, fluorescence and refractility characteristic
of elastic tissue. The attributes and distribu-
tion of these fibers are not unlike the changes
in actinic elastosis and raise the question of the
importance of infra-red energy and other
lysosomal labilizers in production of the
secondary elastosis. A role of lysosomal enzymes
in the production of these changes is postu-
lated.
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Dn. RAUL FLEISCHMAJER, Philadelphia,
Penn.: It is interesting to note that in actinic
elastosis, most of the elastic tissue is present
in large clumps in the upper cutis while very
little is found in the mid-cutis. In this case
most of the increase in elastic tissue seems to
be in the mid- and lower cutis. If your pro-
posed theory is correct, will you assume that
heat has a more profound effect than aetinie
radiation, which seems to limit its effect to the
upper eutis?
DR. WALTER F. LEVER, Boston, Mass.: This
certainly is an important finding. Whether or
not the increased amount of elastic tissue is
located in the dermis at a slightly lower level
than in aetinie elastosis was difficult to deduct
from the histologic slides that were shown.
I wish to ask the presentors where they ob-
tained the information that the dermis streams
from the papillae to the lower layers. As far
as I know, the constituents of the dermis form
throughout the dermis. The youngest fibers
probably are those located around the dermal
vessels. Also, I believe the discussion of lyso-
somes was based too much on speculation and
not on facts.
Da. RIeHARn M. CAPLAN, Iowa City, Iowa:
Occasionally in biopsies taken from the legs I
have noticed a somewhat peculiar sclerotic look
and an altered appearance of the dermal col-
lagen. Were the biopsies all taken from the
anterior legs, and if so, did you have biopsies
from that region in other people to compare
with your cases?
DR. FARRTNGTON DANIELS, JR., New York,
N. Y.: I would suspect that there are probably
different mechanisms in the solar elastosis and
in the infra-red eases described because of the
fluorescence of elastic tissue. Fluorescence
identifies possible targets of ultraviolet damage
and, of course, the infra-red would not produce
the same type of reaction. The retieular pat-
tern has always been assumed to have some
relationship to the blood vessels. One would
expect, where there is a major bluod vessel,
the flow might be greater and the temperature
under irradiation lower rather than higher in
this particular area. How do the authors explain
the holes and lines in the retieular pattern?
Da. IRWIN M. FREEDRERG, Boston, Mass.:
This is a fascinating hypothesis to explain the
unique lesion which we see in the clinic. Since
infra-red energy is available, an experimental
model could be developed to test the hypothesis.
Have you done such studies?
Dn. G. ROLLANn FINLAYSON (in closing):
Dr. Fleisebmajer, the changes in aetinie elasto-
sis are seen in the upper dermis. The reason
one sees elastosis in various places of the dermis
in erythema ab igne may be a function of the
time when the biopsies are obtained. Our
biopsies were taken from people who had been
hospitalized and away from their regular en-
vironment for sometime, many months on
numerous occasions. Recently, in the French
literature (9) an epidemic of this condition
was reported during the winter of 1962—63. The
changes noted were in the upper dermis. The
investigators saw necrosis and hyalin degen-
eration of blood vessels. They did not, how-
ever, use special connective tissue stains. There
are other factors which might also play a
role. The depth of penetration of the two
spectral areas (U.V. and I.R.) is different and
the production of chemically reactive sub-
stances such as free radicals may also differ.
The glyeolytie hydrolases of lysosomes may
depolymerize the glyeosaminoglyeans to give a
substrate of different histoehemieal reactivity.
As far as Dr. Lever's question is concerned, I
would refer him to Porter's very fine article
(28) published in 1964 in which he discussed
the problem of dermal growth and referred
to the work of Hay and Ravel (27) where
radioactive tagging demonstrated concentration
of the proline label at the dermal epidermal
junction. Dr. Caplan's question concerning
sclerosis in the leg is of interest. I would expect
collagen and not elastic tissue in a sclerotic
process. Also, our biopsies came from both the
pretibial area and the upper medial thigh. Biop-
sies obtained from similar places on patients who
were unaffected did not show changes similar to
those seen in this condition. Dr. Daniel's
question about the reticulated pattern is diffi-
cult to answer. To my knowledge it is not
known what causes this pattern even though
many have postulated its etiology. As far as I
am concerned, the question is still open. To Dr.
Freedberg's question, the answer is no, not yet.
